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(57) Abstract: 

PROBLEM TO BE SOLVED: To efficiently perform 
outgoing multicarrier transmission in the state of 
generating noise to be periodically changed. 

SOLUTION: A pseudo-random signal, having the 
component of all discrete multi-tone(DMT) carriers, is 
transmitted from XTU-C1 to XTU-R2 and an SNR(signal 
to noise ratio) is measured for each cycle detected by 
the XTU-R2. Corresponding to the measured SNR, the 
number of bits of each carrier and transmission power is 
calculated, and that information is sent to the XTU-C1. 
Similarly, the incoming direction SNR is respectively 
measured, and when the SNR is satisfactory, a bit 
distribution and a power distribution are found. At 
communicating, when the outgoing direction SNR is 
satisfactory, only the outgoing transmission is 
performed by mapping part 12 and 23, but when the 
outgoing direction SNR is not satisfactory, incoming and 
outgoing transmissions are performed, while using 
frequency division multiplexer(FDM). 
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«rf e®« ft k ssffrf- 4 »***wn e* « ^ <b * iess* 
m^<r>r- & <^i.tii:, utrfEJi^isii^ 

*ofcS<B**fr 9 £ t £#gfcfc-t4S!*JI i f£»j<o-T 
tfrE+*»ffltt, 

b b->oi^;u£^ffcH£L#-C3SfS1-4^'l'n-y b b 
«rE«fflWusfti-4g*ojHW*u, <b 

ffffis*ifciwiE#*^'; r<7>^/N-'7-E5?-s.o ! "if -y b 

E#*ltrE»*«KiS«-*-** 1 <OiH§¥« 1 u 
wSttt&fmMfrb^ffii&ssj n -y b h-v©u^;H:J: 

lf-f 4 * 2 <7)i5Slf#g: £ * L > 

TuriE**^ffl(-g{ii LfcltE^-v'J TOilHH'-W -IE 
fl-RO^y hE#Ul£oTJBift»*«35-tl2f5StKJ: "J-f 

lWEJi*f|li, l»E«ta#S^J:»)«a**Ljt:»aBI«i 
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flTEft 3 <o Jtffi3M£ti i ■) ttffl § ftfctf E«-S*t»i*Ji: 

l- <fc 0 JtJIE#* * 'J 70iSfM'>7 V k* -y b SE# 

frlESfl 4 OiflJfftU J: 0 gai £ *tfcttE#* -v 'J TO 
ItEHJWWtSEfki- 4 & i»E3t* 

[»*^5j lttE+AwnatmEsi**!!*, -ett-r 
* > * * 4 c t * m wl t -t h m^m. 3 * it \t 

[fl($«6] iWE+*JMifcllirE»*«fcoHli7'4 

v* ? ;HJDA#«SltC i^f-? f£iHT** 4 £ t t f 

b b-><7?v^;w^^'fL-*L*-C3lfB-r4^^'f n -y b b 

at, 

ira s n*:#E#* -v 'J r -Efl-atr e y b 
&fr*muiimMm (cis«i-4 « i «a*i8 1 *m 

«rfE^*1B]l±> 

^fE c t J ^:«i!l^'b<7)BfrfE''>M n y b b->OU"^;H-«t 

^miE^^^^t-r4*i ; &osw^itaj-r4^aixg 

«T8 ESffifit) U S£f fc-T 4 St**»iWE**JB« b «rlE^* 
^TfE^^^fflll \Z&m L ^HrIE#^r t')7 <0««/<7 -E 

[1**3181 «rE+*JSIIitt, miE^^-v'JTO^fiK 

«riE^*iii±> «rEijtmxe»;j: ottmsfLfcttas*! 

fticfrfE^ia^ > ^AM-^ofi-f-w*t ; i : Jt?:ffaii-4* 
50 3weaiist, 
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4 m 4 *>*aiie t , 

4fil4 0Mf§X*lfc£*U 

WEJS*BWK£ffc?-4fl**^E+*««*&tfrE** 

I^Of- frfcj&mz'b* < £4 t § Kli, «rlB ( t , *» 

t'- * feSIXS * 4 £ t * 4f fK t i- 4 7 K» 

[■t&Hio] i»E+*wffli:irirEst*«fcom(iT' 

[0 0 0 1] 

x.t, FDM (Frequency Division Mul t iplex) £rfflv* 
^St-S8Lx DMT (Discrete Mult i-Tone) 7j5$;£ 

[0 0 0 2] 

l&i£<7>t&ffi] fife*, iWl^DMTSSOvA-f+t 
'J Tf£iS->X^AO{ajt Ltli> *H^£r$&SS 5 , 4 
7 9, 4 4 7-^i:^^coJM^*.l> 0 

NR (Signal to Noise RatiolM-^Wft^Jt) £vII]5e 

4„ 0-4 6 5 3 4-^O-v-^^^r^ >; T 

eilv^xAT-li, ^$ftK^bTr4^7J 5 l&£1- 4« 

Ui t x -7 iv + * \ ') r am <r>\£y hffifr £ -e- o J$ r t 

[0 0 0 3] 

[ooo4] *ikm±. ±EW«jS:t=«*r4$*Lfc(> 

Ot^l), H»«KSffc+4*i*J&**&LTv»4:KSR 

T\ < >; re^Srfr^ - trfxz 4v 

£&«-r4Ci£B6t)i:-f 4<> 
[0 0 0 5] 
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t i: <0 H T-v )V + * V 'J T * ffl v > T- 9 cofSjg 

geffcl-43t#ojgjwt::&CTv;i^*^ rog-*^ 

L -V 'J Tomm^V -E^RVfcf y h 
tv>4 0 

[0 0 0 6] ±EOJB*BttKSfbi-4*Hh& t <t>*»«a» 

"bS^m^Or*- ^fSSBf H/hS < &4 t # tci± N gffi 
Lfc^J-^ t'J7 OiMfi^ 7 - SE55-S. kf y r- EfrK^ o 

[0 0 0 7] ^fS^cov^^^f-r'JTfEigv^r-Ali, 

sua? h Y->&<SL^®.t. mmmizgHt-r&m^n 

*-v , jTwasfli/<7-Efl"aa f kfy hgE^^^m-t-4^ 
»atnfy hEa-tJB*«iuja5«-r4*ioas«*si: 

**L, J8*fflli, nW^'Mn? h h->0 

[0008] ±EO"f*^fflii±, #^r-v';rco^fi6:^-^ 

n± •)#*-v';rojasfli^7-E45-ao f ey r-E«-^# 
a! i-&*4 cog »4oj([ai#auj:»)»as 

[0009] ±Eot , *«fliRo , si*«i±. *tt j t'n.v> 

50 t^fg^ttiiJ:^ 
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[o o i i ] ^w<v-?)is?-*w T&mumz, 

try hE5^t»*iiiuai«-r*»iosflrxefc** 
ai«-r**2o»«xei:«:*u «JH»^aEfti"*st 

kx *) f-^es^ff -9*1 or'-^eaixst 

> ^Afl *S:afi-r -S ft 3 03MMXfI^* 

m-r^^4<7)#mxmh. fMojfffixniij: ^jm^ 
R«K£«+4*4<oi£«xefc**u ajwwuseft 

Srfi^ * 2 Of-^eaiIS:ttl, t J: v^ 0 
[0 0 13] ±IBO**«iHat>*3B*1St±, -tft-PttO 

4r;uXg£*1-& <h £ 
[0 0 14] ±fB<0^*»«fc»*1BtOHUiT'>f 

[0015] 40 

[0 0 16] ilW^«yXfA8S^*ti 
"C*I9, t*gtLTXTU-Cl, S*tLTXTU 

* v ^;HJDA#HC J: »Ht ;b*x& 0 fcis, XTU- Cti 
XDSL Terminal ion Unit-Center side tfe^ XTU- 50 
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R (iXDSL Termination Unit-Remote side X$>Z> 0 ^ CI 
XDSLliX Digital Subscriber Lin SrjftBSU X it 

[0017] XTU-C1 SWTU-R2*t:, 

-ra 3, 6t^mu5, 4t^*ii 

LtfLtv^o C*L<5>SSffll««BO#j|BI* f BI2 

corn y ^BHw^StLTv^o 
[0 0 18] 0 2 «r#BBf & XTU-C 1 <7)T *) * 

77ri it. ^^(omm^&^tz^^ ^ j ) r o^ 1 ? - 

EMV^ 7 h E»tff ^ "7 y tf > 1 2 t , -<7)^ 
y fcf >^ffi*T*£>&#11Q AM (Quadrature Amplitude 
Modulation)«-5§-£#*^ V 7X^m&miti~2> I FF 
T (Inverse First Fourier Transform) Sft 1 3 CO 

AC (Digital to Analog Converter)^ 1 4 

[0019] itz, XTU-C1 OX H&wmife 

man s«i. e^sfLTifcfi**-^^ v^^«^tcae 

M^ADC (Analog to Digital Converter)S£ 1 9 

^OrVy^^fif^Ilt^FFT (Fast Fouri 
er Transform) ffil 8 <h , ItWOJHJBKJD UTfriS § *l 

Wlt^ t^O^y 7 r 1 8 t it Ltv^o E 

c»i bit^^-^^y^^mffci^-thy'vy ?x*h 

O 

[0 0 2 0] *l§W«:lia-r^<. XTU-C 1 

(±«fa7>rA«-S-^ffi3 1 i:, ^>fD7 h h->3§ 
±U3 2t^ SNRiffl5e»3 4 <b, lfyh-/W-E^ 
tHMB3 3 tttLtv^o «(R^>^Affi^-»^a5 3 

X, IFFT»13^fflAU ^Dyhh->M8 
3 2 (±/M n -y b b-/^MLt, IFFT»513-^ 
ffi^Jl-^o SNR?I0^a53 4(i, XTU-R2if)M 
$ *Lfc«1ft ^ > ^A^O S N R 
-S««6«r*LTi5«?, tf y h • ^<7-E5^tHW5 3 9 

'jr^N°7»EM^7FS*iML, IFF TfP 
1 3SOr'7 7 feTv^ffll 

[002 1] i ?t , XTU-R2 <T>T 0 >VfS]OlSt^ (S 

tt^ADCS2 7t, v^^«^S:«IHi-^ 
F F T§t 2 8^ «l*oa)HUJC&i:rfeaS*LTSfcfll 
tot* y hE*tffl*)»i'C5:fit4f"7 7 e>^ffi2 
9t, tf y hE^-tSr'-^e^SO^btWfiEi-i 
tzit><D'<y y r 3 0 £ itLtv^o 
[0 0 2 2] XTU-R 20±*} /VfS]OltS6 (SMtffi 
6) (±, AJf-^i-BfSff^/^7 7r 2 4 £. *8 
*OHffltilS5i:fc#^^ur^<7--E4^»O f ey hE 
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^^ttQAMgtm^'J TX*$£1M&&itt2> IFF 

t LTiiM1-^DACaS2 1 tZ^-f&o 
[0 0 2 3] JEK. *«W4r*ai--^< . XTU-R 2 
>^A«*3&£»3 5 SNRffltegB3 6 
feT y h * '<7-Efl*f-*«3 7 i:*tLrv^ 0 « 
ift9 > ^ AH^$&£g£ 3 5 li^TO* -V 'J T **tr«{R 
7>nfmffiLT I FFTS2 2^ffitJ U SN 
R?II]^SP3 6liXTU-C 1 «fc ^j£«£*ifc»fR7>'^ 
A«-?-OSNRt«l#«*!*Cl||[m-r*«IIBS:*LTi5 
I), \£ v Y • >><7-E#t|-*«3 7ti£<75»je$*ifcS 

If * hE#«r*tHU IFFT«S22M7"77e>y 

a52 9^mtf-r^ 0 

[0 0 2 4] XTU-C lfflO^n-y ^(±, $fe« 

WtiBEfil^^tcOfc-rSo 00x1*. Stl^TCM (Ti 
me Compression Multiplexing);?]^*^ I SDNfrh<DM 

<t^2 0 0 H zft(l#§£i-&7t:#>l~, ^^t'JT^SN 
R4 2 0 0 Hzftt:Sfttl»^t(:4-2)o ^o^^>tc. 
XTU-C 1 <Oj*mU3 "Cii. 2 0 0HzO^U7^ 
$ttT. XTU-R2 0Sfi*4^»^n-y^S:jJ|« 

[0 0 2 5] 1" IR5«4'C*Ofl)B»:# 

oT. ITXTU-C 1 O^JlfSB 

^ h h->zmm?vv?izmn^xi'^)i'zmm*tL 

4!)"CXTU-R2^1ffiLtV^ 0 ZV>?Uy?fflmir 
4 =b * n y * KtUffi 2 6 ^tttfJ PltS <h 5: o 

Ti3»K :^ffiW ? 77H°>^2 3Wf77lf 

[0 0 2 6] *i:H3 *#flSLT*«WO»»S:S(iM-r 

^Mi-^SMSP (B103) ItWfct&iWi: 

'J7^flSNRtfl»(>4S«8 (H104) JL 
»<) <btLfcSNR«:##i:L^ #^r-V; TOfcf-y bE 

43^ t / < 7 - be» * -t tt-ptto jaw r t 2 aa* 

(H2012, 2 3) *fll«T?lfy hE^SO^ 

7-E^S:7C^aH-r4T'"7-y kT>^fflS (BI2017, 
2 9) %i?iGLXmi&.2fL2>o -?-LT\ — 5gfflfflT^ 

h Et^t- - y'fr i ^(Dm^izfc £X$)*)&x.2><DX$>2> 
^\ 2 biz, -7 y lf>/Myf"7 7 tT >rU&M3 iz 
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( F DM) fcfflv^Tr'^OfS^itTTo 

[0 0 2 7] ^^titiTCMMlSDN^'bOi 

SDN*ibOiBt*ofc»^ H3i:f§WJ:^ 
4: 4 0 0Hzrtt:Mt 

&o iaSB»ISk(i. 01x.(fl2 1 tc^$jxfcXTU-C 1 
70 s5^XTU-R2 lZT-9<7){xi&iff otv^J t § 

XTU-R 2 OiSBIU*>*<fi^)XTU-R* ? XTU-C 

& Q oi »9 Bei"^)XTU-RraS;* f n*|6j(lT'-^0 

»»iilSti\ XTU-Cl*«bXTU-R2i:f-^0 
fSJS*tToTv^i:§t^ XTU-R 2 0i£Btcab^ffi 
OXTU-R^XTU-CCf'-^OgiS^tTotv^ 
fc§K»£-r&«W-e**o oi^gf^XTU-R 

[0028] *%Mi±±EoiS*?ias* ? xTu-c i t> 

XTU-R 2-^<D7'-*f£i£ (WT, T^yjfrk^ 
9) XTU-R 2^f)XTU-C 

:frffloe&fcHiftft**5fr« ( F DM) ^ffl^tf-^ 

oeasiif^o ttz, asB»e**xTu-c i *?>xt 

U-R2^0-T-^e3iB#^ffe^SRICli±, 
[0 0 2 9] *C0 4 K^StLfc^n-^-v- h Srfflv^ 

- r 2 <7>s«« 4 tcisv^-csEft-r ^fta-r 

^/j^Cl. XTU-C 1 OiifBa53-e(±. aWW^fEft 
^^mt^^X^m-fh UrV/Al) o XTU-R 

2<7)§ : ma 7 >4jijov^T(i, y ^msr>2 6 ct:o 

1"^ (*-r ? T'Bl) o 

[0 0 3 0] ^t^T*) /jp](7)DMT^^ -v U 
E5^ttf v hE4^i:t*ft4fc*{>^. XTU-ClOiS 

> ^AffiiDMT^tU 7«7ffi^tt^tOi: 

ANSI (Am r ican Nat ional Standards Institut 
)Si£T-(i2 5 6^t')7T**^ 0 
[0 0 3 1 ] COlffil7>^AltiiXTU-R2<7)S 
50 fi«4t?$fiStL. XT^yBlCtttt^ittv^gl 
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mm^, SNRiH5E»3 6"eSNR**8B5e$tL& (*-r 
7^B2) o COffJSSNRJ: V * U TO feT -y hifc 

tas«/<7-i:* f fery h ■ /<7-E#tf-#»3 7tcr» 

-5>t*tc. I FFT8S2 2 t^LTXTU-C l^M 
Uf7-/B3) o XTU-Cltli, CCO^ff 

■vUTfflfliafc U7 7 fcT>^ffil 2K"ClBSLTi5< 

[0 0 3 2 ] &K±l)**UTfflfcf y bEfl-aOSSUB'* 

7-E*ti|[tiii-4fcae)oaauov^'rijiwr4o xt 

U-R 2 0&«SB6 Kfclt&SfR? >^A«-SH&£»3 
5^eoMift^>^Afg-^ (ANSIg*m 32^ 
t'J7) iXTU-Cl^afit* (^f 7-/B4) o 
XTU-C10$fl»5"eii, SNRaj5e«3 4 ICTiil 

[0 0 3 3 ] C<0}JB5ESiL^:SNRtzJ: *K Mt'JT 

&t*tl. IFFT»13^LtXTU-R2^3fl 
Sti£ Uf7fA5) o XTU-R2-CJi, -CO^IM 
SJvtSTfcfcTy hE^/W3Hf^7-E*£ £±19*^ 
•J7««t U7 7 t: >^ffi2 3 UTBE«LT*3< U 
f77 P B5) o 

[0 0 3 4 ] ««H*&£|SJB*K, T^ftOfz^lT'ii. 
XTU-C1 OjtSffiffiSTti. -ry 2 Uisv* 

x, mitir&m^®mmzumLx$>2> 2mm<o\£? 

9 (Xxy7°A6) o fit, XTU-R2<0£«»4 

ff^o Sfc, wot ^iO^rrpjofgaititTsbiv/^o :o 
BK f*E*LT^fc2l«<oe7 hEfl\ '<7-E* 

£«:fif-5o Sfc, SNR«^ (T9#fa<3*t**a*# 

O-f-^fgiSSrfi^o . ^#>iEtgLT£>£ 2tt 

*Ofcfy hE33\ 'W-Efl^ *>. SNR«v^ 

[0 0 3 5 ] d?>B#, <tfi*rti<DlfriiLfrb§k&.'f2>*M 
KD-rS:in-^t>-fc7»l 5, 2 5T^^>-tr;l- 
t^o fcis, tf * hEi^A'HWW^SCfb-rifcfeea* 
<>^ffc^£C£t::&£ 7r 1 1, 3 0£EgL 

rctL^gs-r&o ttz* ±i)*ifiiofgai-e(±. XTU 

-R2 03IM«|5 6li. i2 0"7 7tr>^flS2 3i:i3v^ 
92ffc-r^«l#OJHfflri:UEaLr*42«»Ofer-y h 
E55\ ^7-E^OH, T^fflT-MSeLfcSNR** 
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I^i:^:toMU XTU-C l<n<§:mU5l*mh 
tlTl^DMTT-^^02T-7 7t:>^g(5 1 7 Kisv* 

C4l)/:^-/77l6, 2 4 £t£g LT - tt£pfp-t 
& Ut7 7'A6, B 6 ) o 

[0 0 3 6] ^Uit^TCMMl SDN^WIS 
J:o ^fQAMflf?: I FFTgpi 3 £fflv^T£* 
l±FFT8 2 8CJ:')1IBt*o CcDB#. ^t'J7^ 

$*ib2> 0 %:%mi, sNRZ&mmxmTz-t -o 

[0 0 3 7] EUtCiSV^r, T^ftO#*-viJ70tf 
y hE#Rtf£«'*7-E**#^£l>*. XTU-C 1 
OiiMSE3^£bXTU-R 2 (D&mM*^ DMT4^ 

20 fflS4 "Cli, ^^'J7WSNRS:*i«)-6;ti:J:oT, 

\zf£h 0 COB#. itCTCMMl SDN^Oitfg 
E130J: 4 0 

0lizZb\ l z.&&'tZ>tzib^ SNRUOOHzrti: 
%cit1r2> z t iz^&o %<ntz*b^ i!MSG3 (i 4 0 0 H z 

^t'J7<7)$ISNR^MU/:i6t:, :<7)400 
H zO^n y ^£$«ffl^g £ 0 -^St 

it, * >r ^ >^aaii:fflv^/H d y h h 

50 ;WSr. 4 0 OH zOffl)(BT-3Efb?Ht, -e-*t£l2I 2 CO ^ n 
y ^^(U«P2 6t'ftffitl)ii:t:J:ot4 0 OHzO^ 

4 0 0HzO^n7^rtC, 2ttfKc9SNRSrffll5e 
U :OSNR^fflv^T2ilOlf7hE^ /*7-E 
^-SrtHt-f^o -5-tL-PttOW^SNRO^tt 
£ft#LT£s<o H2(ii3V^T. a«aMB#i^ii, y 
\£>?W1 2X&A 0 OH zCO?Uy ^rti:2SJ|0 
fc'y bE^*«»)#X-T{ESIU f7ye>^»2 9t 
i£ib*vc£ 4 0 0 H z rttzif y hE*^ 

RO^** f Av*»^±^Br«S:fflv^-cea6L. 

^ib\ 4 0 OH z rttC#4rObf -y hE^**S4 0, f£ 

T&tt*mti-2>tz#>* /*y7ri lavsotnit 

[0 0 3 8] Jt^lfiJO*** U TOIfy hE^S^iS 
«/<7-E*«:***«p, XTU-R20i£«»6**<b 
XTU-C 1 O^mSPS^. DMT±*9^-V'JT (AN 
50 SI«8St i li3 2^^J7) tlffi^^}#o^itt^>^A 



-6- 



(7) 



flfRPFl 1-331106 



11 

ffiMt^o Sflffl5"ei±, 400Hz O^n-y^ 
rtiZ, 2»#^^ 'J TOSNRSriJUfcU 

^T, a#a«B#Ut±. v-y tf >^8R2 3 TJi 4 0 0 H 
zO^ny^tti: LTT *9 TV IrJO SNR rt«Ev*fl#<9 
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